Summary. The concentrations of inhibin in samples of rat testicular venous and arterial blood and interstitial fluid were measured by an in-vitro bioassay using pituitary cells in culture in which the standard was an ovine testicular lymph preparation (assigned potency 1 unit/mg). Inhibin levels were undetectable ( < 2 U/ml) in both blood samples but reached a mean concentration of 120 \ m=+-\ 7 U/ml in testicular interstitial fluid. After unilateral efferent duct ligation the rate of inhibin accumulation in seminiferous tubules was determined by the difference in the inhibin content of the ligated and unligated testes. Additionally, the rate of seminiferous tubule fluid production was obtained from the difference in weight between the ligated and non-ligated testes. In the 24 h after efferent duct ligation there were linear increases in inhibin (18\m=.\5\ m=+-\1\m=.\0 U/h) and in seminiferous tubule fluid production (26 \ m=+-\ 1 \g=m\l/h), but there were no changes in serum FSH and LH levels.
Introduction
We have demonstrated that the inhibin content of the rat testis can be determined by using testicular extracts in an in-vitro bioassay which uses pituitary cells in culture (Au, Robertson & de Kretser, 1983) . However, little is known of the distribution of inhibin in the various compartments of the testis or in its venous or lymphatic drainage. Based on the evidence that inhibin is produced by the Sertoli cell (Steinberger & Steinberger, 1976 ; Le Gac & de Kretser, 1982) , and is present in rete testis fluid (Setchell & Sirinathsinghji, 1972; Baker et al., 1976; Blanc & Dacheux, 1976) , we have examined the possibility of using the accumulation of inhibin in seminiferous tubules after unilateral efferent duct ligation as an index for measuring the rate of testicular inhibin production in vivo. This technique has been applied to obtain an assessment of the production rate of another Sertoli cell product, androgen-binding protein (ABP), in rat testes (Hägenas & Ritzén, 1976 ; Jégou, Laws & de Kretser, 1982a) . The possibility that the accumulation of inhibin after efferent duct liga¬ tion represents a more sensitive index of inhibin production than the simple measurement of the testicular inhibin content was explored in rats in which cryptorchidism was experimentally induced.
Materials and Methods

Surgical procedures
Efferent duct ligation. Unilateral (Jégou, Le Gac & de Kretser, 1982b) . These indices can only be taken to represent a relative pro¬ duction rate of fluid and inhibin because the fluid and inhibin probably undergo some degree of résorption across the basement membrane of the seminiferous tubule.
Cryptorchidism. In our previous studies of cryptorchid rats we noted that at 3 days after treat¬ ment a significant increase in serum FSH concentrations occurred despite a normal testicular inhibin content (Au et ai, 1983 ). The present study was therefore designed to determine whether the accumulation of inhibin after unilateral efferent duct ligation could be used to detect changes in the production rate before any decline in the inhibin content of cryptorchid testes. Groups of adult rats were sham-operated or made bilaterally cryptorchid as previously described (de Kretser, Sharpe & Swanston, 1979 (Scott, Burger & Quigg, 1980) was validated for testicular extracts and used to measure inhibin activity as previously described (Au et ai, 1983) . The inhibin potency of samples was assessed from the dose-dependent suppression of the FSH cell content parallel to a reference preparation derived from ovine testicular lymph and assigned a potency of 1 U/mg (Eddie, Baker, Higginson & Hudson, 1979) . Rat testis extracts were prepared by homogenization at 4°C in Dulbecco's phosphate buffer pH 7-4 and centrifuged at 100 000 g for 1 h at 4°C and the supernatant was used for inhibin measurements. Rat testicular extracts or testicular interstitial fluid were incubated with equal volumes of 1% Norit A charcoal (in saline) at 4°C for 30 min to remove endogenous steroids before bioassay. Sera were extracted with dextran-coated charcoal (10 mg Norit A charcoal and 1 mg Dextran T-70 per ml serum) at room temperature for 10 min followed by a 30 min incubation at 4°C (Baker et ai, 1978) . Samples (100 µ ) in triplicate at each dose level were assayed at 2-5 dilutions serially prepared in saline (0-154 M-NaCl). In 57 bioassays, the assay sensitivity ranged from 0-042 to 0-330 U/well with a mean ± s.d. of 0-115 ± 0051 U/well. The average assay index of precision ( ) in 57 assays was 0-102 (range 0-07-0T62).
The interassay coefficients of variation for the two quality control preparations, a rat testicular extract pool and an ovine rete testis fluid preparation, were respectively 25-4% (20 assays) and 15-0% (10 assays).
Radioimmunoassays for FSH and LH
FSH and LH concentrations in sera were measured by double antibody radioimmunoassays as previously described (Au et al., 1983) using reagents supplied by the Rat Pituitary Hormone Distribution Program (NIAMDD, MD, U.S.A.). FSH and LH values were expressed in terms of NIAMDD rat FSH-RP1 and NIAMDD rat LH-I5 respectively. The assay sensitivities were 75 ng FSH/ml and 0-1 ng LH/ml. All serum samples for the one study were run in the same assay and the within-assay coefficient of variation ranged from 40 to 9-7% for both assays.
Statistical analysis
Values given in the paper represent the mean + s.e.m. Parallel-line bioassay statistics were employed in the calculation of inhibition activity (Finney, 1964 (Duncan, 1955) .
Results
Inhibin activity in testicular interstitial fluid and venous plasma
The average inhibin activity was 120 + 7 U/ml (n = 14) in pools of testicular interstitial fluid that were free of spermatozoa. Inhibin activity was not detected in blood from the testicular artery or vein or from peripheral vessels, despite using a maximum dose of 100 µ serum in the bioassay and, based on the sensitivity of the assay, the inhibin content in the serum samples must be less than 2 U/ml.
Inhibin and seminiferous tubule fluid production A significant increase (P < 0001) was observed in the inhibin content of the ligated in com¬ parison to the non-ligated testes in the 24 h after unilateral efferent duct ligation (Table 1 ). The Effects of bilateral cryptorchidism Using the efferent duct ligation technique, a significant reduction (P < 0-001) in the rate of production of inhibin and seminiferous tubule fluid was found 3 days after cryptorchidism, although the inhibin content in cryptorchid testes at this time was unchanged (Table 2) . A signifi¬ cant decrease in testicular inhibin content was not observed until after 10 days when testis weight was then significantly lowered. The decline in inhibin production by 10 days after cryptorchidism was approximately 10 times greater than the corresponding decline in fluid production. Inhibin concentrations in interstitial fluid also significantly decreased after cryptorchidism and by 10 days were < 12 U/ml (compared to the value of 78-7 + 6-4 U/ml in control rats). After cryptorchidism, there was a significant increase (P < 0-001) in serum FSH levels by 10 days, and in LH values at 25 days. 
Discussion
Our previous studies have used the measurement of the testicular inhibin content as an indicator of inhibin production and have shown an inverse correlation between this value and serum FSH concentrations (Au et al., 1983) . The present study demonstrates that the inhibin content of the testis is represented by at least two components, (1) the amount of inhibin in the interstitial fluid or lymph and (2) the intratubular content. The inhibin activity in testicular interstitial fluid of 120 + 7 U/ml can be taken effectively as representing the concentration in testicular lymph. Setchell & Sharpe (1981) have measured lymph flow in adult rat testes as 34 + 6 µ /g testis weight/h (mean ± s.e.m.) and when this rate is applied to the data from the present study, the estimated inhibin release rate via testicular lymph would be equivalent to 6-3 U/h. Whether inhibin is also released into the testicular venous blood cannot be concluded from the present study. Unless methods for extraction or concentration of inhibin are used, its measurement in blood has to await the develop¬ ment of more sensitive assays.
The linear increase of inhibin in the testis during the first 24 h after efferent duct ligation over the 24-h period of study indicates that this technique can be used to obtain an index of inhibin release into the seminiferous tubule lumen. Additionally, raising the temperature of the ligated testes did not appear to affect the degradation of the accumulated inhibin over the 16-h period of the study. Furthermore, since the non-ligated testis did not exhibit a compensatory increase in inhibin content and the serum gonadotrophin levels did not show any significant variation, it can be assumed that no immediate gross disturbance of the feedback relationship between the pituitary and testis occurred.
Since Sertoli cells do not contain stored secretory granules that are typical of protein-secreting cells (Fawcett, 1975) , it may be assumed that any inhibin produced is released rapidly. Consequently, the increase in the inhibin content of the testis after efferent duct ligation can be taken to represent inhibin secretion into the lumen of the seminiferous tubule and is unlikely to represent an accumulation in the intertubular compartment. The validity of this assumption can be tested from the arguments presented below.
The concentration of inhibin in seminiferous tubule fluid produced after efferent duct ligation = inhibin accumulation/seminiferous tubule fluid production. Using the data in Table 1 , the inhibin activity in rat seminiferous tubule fluid can be calculated to be 756 + 39 U/ml. Since the inhibin content of the unligated testis is 180 + 8 U/ml, the volume of seminiferous tubule fluid is equivalent to 180/756 ml (= 0-24 ml). If these data are applied to testes with a mean weight of 1 -54 ± 003 g and volume of 1 -49 ml, taking the specific gravity of adult rat testes as 1 -0354 (unpublished data), the volume percentage of the seminiferous tubule fluid is 0-24/1-49 100% (16-1% The results of the present study suggest that the accumulation of inhibin after efferent duct liga¬ tion is a more sensitive index of inhibin production than simple measurement of the inhibin content of the testis. This view is based on the study of cryptorchid rat testes in which a decrease in the inhibin production index occurs before a decline in the inhibin content of the ligated testes. Parallel changes occurred in seminiferous tubule fluid production which was also significantly lower 3 days after inducing cryptorchidism and has been taken as an indicator of impaired Sertoli cell function. The changes in ABP content and production also occur over a similar time course following cryptorchidism (Jégou, Risbridger & de Kretser, 1983) . Consequently, the content of the unligated testis and the short-term increment after unilateral efferent duct ligation for ABP, inhibin and seminiferous tubule fluid can all be considered as indicators of Sertoli cell function.
As observed in this study inhibin production parallels the changes in tubule fluid production after efferent duct ligation and the induction of cryptorchidism. Whilst there may be a relationship between the two sets of values, the decline in inhibin production by 10 days after induction of cryptorchidism is nearly 10 times greater than the corresponding decline in fluid production (Table  2 ). The magnitude of this difference would suggest that changes in inhibin production are not directly related to changes in fluid production but more to the overall dysfunction of the semini¬ ferous tubule as a consequence of cryptorchidism. However, since the inhibin production index represents an amalgam of inhibin synthesis and secretion, and fluid production by the Sertoli cell, it is possible that under experimental conditions when the effects on inhibin secretion are at variance with fluid production, the results could be confusing. Furthermore, should experimental procedures result in a disruption of the blood-testis barrier, as expressed morphologically in the rat by the specialized inter-Sertoli cell junction, then there would be interference in the accumulation of fluid and inhibin after efferent duct ligation. In such situations leakage into the intertubular compart¬ ment may account for a decrease in seminiferous tubule fluid production and the inhibin production index. This is unlikely to be a problem after cryptorchidism since a number of studies have demonstrated structural integrity of the inter-Sertoli cell junctions (Hägenas, Ploen, Ritzén & 
